Substrate specificity of the cytochrome P450 enzymes CYP79A1 and CYP71E1 involved in the biosynthesis of the cyanogenic glucoside dhurrin in Sorghum bicolor (L.) Moench.
The two multifunctional cytochrome P450 enzymes, CYP79A1 and CYP71E1, involved in the biosynthesis of the cyanogenic glucoside dhurrin in Sorghum bicolor (L.) Moench have been characterized with respect to substrate specificity and cofactor requirements using reconstituted, recombinant enzymes and sorghum microsomes. CYP79A1 has a very high substrate specificity, tyrosine being the only substrate found. CYP71E1 has less stringent substrate requirements and metabolizes aromatic oximes efficiently, whereas aliphatic oximes are slowly metabolized. Neither CYP79A1 nor CYP71E1 catalyze the metabolism of a range of different herbicides. The reported resistance of sorghum to bentazon is therefore not linked to the presence of CYP79A1 or CYP71E1. NADPH is a much better cofactor than NADH although NADH does support the entire catalytic cycle of both P450 enzymes. Km and Vmax values for NADPH when supporting CYP71E1 activity are 0.013 mM and 111 nmol/mg protein/s. For NADH, the corresponding values are 0. 3 mM and 42 nmol/mg protein/s. CYP79A1 is a fairly stable enzyme. In contrast, CYP71E1 is labile and prone to rapid denaturation at room temperature. CYP71E1 is isolated in the low spin form. CYP71E1 catalyzes an unusual dehydration reaction of an oxime to the corresponding nitrile which subsequently is C-hydroxylated. The oxime forms a peculiar reverse Type I spectrum, whereas the nitrile forms a Type I spectrum. Several compounds which do not serve as substrates formed Type I substrate binding spectra with the two P450 enzymes.